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Variability and Sclesticn of lMicroorgenisms™

- 4, Imsccnieski

The history of microbiolcgy reminds us that the variability of
microorganisms had already drawm tho acvtention of rescarchers viho
croeted microbiology., Novertheless, in the following ycars study
was avplied especially ‘o the morpholerical aspect, descriptive of
the proole*x.

"Researchers have interested themselves Vbl‘y little vwith the-
valuasle practical properiies cf nlcron., wa'.ch is vhy we have very
a..u-tle today on the theory of selection <i microbes, Achicvements
in plant selection are incomparably superior in chis resvect, Howevar,
the greator practical value of microbes incites t eoretical research
on varza.bihty of miurcorganisms,

The specific structure of the as.cts*m»l cell is related to
the grobuem of neredity and veriebility of microdes,

For sixty years tre nucleus or chromosomes of the lacterial
cell were described as beinz isolated morpholcgical formations,

New, these disccveriss are not confimed by the following.
For the lest fifteen years attention has been drawn by the works
nf Robinow and certain of his adopts (Bisset and others)., Robinow
discovers the riucleus of bacteria and doscribes their divisiam,
Hinute verification of the data of Robinow leads us to make the

‘following conclusionss

1. The forms which he took for nucleii sre polar srains
situated at the poles of the cell (fig.l). After staining by the
Giemsa method the cell and the polar :rains swell greatly, the latter
are moved toward the center of the cell {f.g 1)

2, Swelling mcre marked at the extremities of the cell,
variaticn of distance existiry betveen the enlarged polar corypusocles,
all this imitates different stages of the division of nucleus and cell,
(riz 2)

3, The phenomencn of swelling of the polar grains is produced
when the bacteria are stained by the Giemsa method; on the other hand,
proceeding by other methods of staining, this phenomenon is no lager
nroduced., That is why the living cells or those stained by other
nethods have no “nucleus",

4, Consequently, the bacterial nucleus of Robinow are cnly
an artefact,
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As shown by the researen of scoviet bicchemists, becteria are
vory rich ir taymonucleic acid, I tuis latier werc encentraved

in one point, the nucleus of the cell would be visible under week
ma(,nn*cat‘on. In rsality, the nuclear substehce is diffuss=d throv :h

the whole cell, whick is why bacteria i'o uld be considered as csllular
orzmisms wivth reluzively s»rimitive orjamnisation, Their existence is

one of the prcofs of evelution of the ¢l 1. B,ctoria being capable

of inheriting thoir. charactors in the absence 0f CArCIRCSUMCS Proves

that the wholo cell is "scarer" of hore ditary charactore. That demenetrates
besides the possibdility of eonserving over a long pericd of time the
valtable practical properties-of microbial cultures, .

Sontrolled Variability

. The vuriability of crgenisms in general and that of
microorganiime in particular depends on their development in the

~conditiais of inhabitual life, Organisms acquire new propertics
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-entirely corraspondinz tu noew cmd‘ tions of existence. The disciples
of 1,1, Hotohnikov have demvnstrated in their works that thronsh
successive passages on culture media with growing corcentrations ef
antiseptics, one can form races of bacteria resistant to these
antiseptics, While cultivating ysasts on media ccntamm~ antisepties
(cetylpyridinium bromids) K G, Verbina obtained ( e 3)

“cultures more resiatant to this antisoptic than the initial form.

In our laboratory L.G, Loguinove while cultivating yeasts Saccharomyces
corevisise at progressively increasing temp.ratur 693 , obtained t‘xermophilic
yeasts which fermecnt carbohydrates of must at 40" althourh the originel
yeasts searoexy multiply at this -temperatu fﬁg-:ﬂ\ TNAL e
This adaptation to elevated temperptures has modiried the
type of development of the yeasts, They acquire characteristiocs very
different from their initial fomms: their cells. become much smaller,
their biocchsmical activity becomes more intense, givirg mcre alcohol

per unit of weignt (dry); etc.

St3ll, the most interesting fact from the theoretical point
of view is what the adaptation of yeasts to a hirher emperature
modifies the tempo of their growth,

From figure 5 it is evident that these yeasts multiply mcre
rapidly at high temperature then the original yeasts at 30° As we
established earlier, me of the particular characteristics of the
thermophiles lies in the fact that they multiply more rapidly than
mesophilgs.

A3 to the thermophiles, all their processas are muore
intense and ranid, for they are unfolded at & hi-hor temperature; that
concerns ospecially the rapidity of multiplication, The prosess of
formaticn of thermophiles ir nature has, then, been successmlly
recenstructed experimentally in the labor tery and it has veen
demonstrated that the prccoss is followed by the appearance in the
notabolism of microbes of specific characteristics for therronhliles,
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variability, one can cvtain races of microdec resistant to no matier vhat

.morpholocy insofar as united to the function, can be considered only as

It ic inconicstzble at present that while cintrolling

physical and chemical factors Thus, in,the Scviot Unicn there have
been obtained cultures of microves resistant to different antidictics, .
cultures of yeasts standins stronz concentrations of cartohydrates,
elchokol, ncids, ecc, One con readily obtain roots of mold cr of yeasts
rcsistant tc different antiseptics; these races provoke fermentation

of mediz c ntalining antiseptics and do not urderzo from this the
unfavorable actian of bactoriea,

Howevor, although we casily obtain forms resistent to physiceal

ond chemical factors, we cainot yet sufficiently contrel the metanolism

of microbes to be adle to mcdify the vhicle microbial character pres nting
8 practicel interest, We krnow thet cultivaeting bacteria in media with
concentretions of certain vitamirs, svccessively diminished, one can
succeed in creatiny fonmns gynthetizing these vitamins and no longer

in need of recciving them ready-made, 2Zven vhile modifying the ccmposition
of the rwiridive mediun we cen cbtein certain hydrolases prodiced by .
the yeasts; moltoses, salacteses stc, Hevoriheless, using only in- *
conplete data, wo cannot at present siresgthen, in 3he desired sense,

the fermentive activity of microses, their faculiy of synthetizing

fats, etc. Rescarch to be undertaken in the immediuve future

should discover cmnditicns which will vermit activating the necessary
funeticns, The practical rangze of conirolled variahility is irmense,

This method has resulted in the creation of yeasts resistant to alcohol,
bacteria whose existence derends or sireptomycin ard which ~eveal the
presence of this antibiotic, snd numercus other “aces of microbes, having
found application in difi'erent branches of irdustry., The controlled ,
modificetion of hereditary charscteristics of microbes is the principal
method of selection of microorganisms,

On the correlation betveen physiolozical and
morpholo :ical modifications .
It is evident to all microbiologists tmt the exterior form
of the colony, the character of growth on different nutritive modia ete.
depends on the mstedolism of the microves and_ canstitutes their expression.

The metabolism is prigary, since all modificatiwn of the
morpholozy of microorganisms huas a seccndary characteristic, for

e ccnseocuence of physiclogical modificatias, For yeats we have studied
in our laberatory the correlative variability, that is, the
physiologiocal sharacteristics of variants of microorzanisms which |
morpholegically differ fram the initial form., It has been established
in particular that the rovsh ferns, as shovm in fig, 6 of . :
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eillivm sarrscenun, form twinzo as much 3heonic acld (2i:.7)
o oericin.l cmooth foms of caamiijnan.  The rou h races of Aspergillus
izor cetaired oxperinentally sive prco*‘ of very proncunced voriadbility
T ‘in fernmcalive 1bility. As £i-, 8 vroves, the appearance of tnese forus

2 i¢ very different. Tho rough Zorms give off smylases and proteases
nmore active trun the original smooth forms, &s rig. § indicates.

IR Tho fermentive activity of variants increases by unit of
ot whikghi (dry), in eensoquence, this increaso cwild not so oxpluined by
a nass ;grcw&;h of- cultures.

Ono observes 2 cors:deraale differencs in morphologzy, the
T ‘ingta'uollm of rougzh end smocth races of fAcetobacter sx..":orydons (fig.10)
4 - 7 One can selcst from among the rough races of Acetobacter
o - _suboxylans trose uh*ch multiply more intencely than tho smooth initial
| forms \Pize 11) and their cultures oxydize sorbitol more than the
A initial snooth form, Generel laws have also boen established for spore=-
SO wedrin; bactoris, In particular- the typical smooth varian’s cof

R 8ac, mesentericus multiply better than the initial smooth 1orms, as
- - shown in fig; 12, One could mult. .y examples of the modificatiun
- of mi ua.Jo":..sm ‘of microhes which entails changes.- in the morphelogy of
colo*ues and cells, From corsideranle resoarch ve can fcrmulate the
coo s Pollowd ing . general oonc.‘us:.ons; - : .
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R 1) }‘.od:.f':.ca‘cion of" the metabolism of microves entails
"'-'morpholok.:.cal chahrés. As oxample one can cite the ‘oreaticn of rough
. " forms of microbes which contrary to the theory of disscciation, can

T A be mocnemzcally ‘more active.
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- 2) The formaticn of rough varients is ‘not linked, as the
- 7. - microbiel theory of dJ.SoOO.sa tion peesures, to che prassing of one rhase
) in the evolutlcnary cycle of the microbe, but presents a spec.u.fic cuse ,
of‘ vanabihty. b
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= 3). Rou;h races. formed are not identical and may have different
-~ biological propertieg., -In particular they may have reduced
: b1oche'11ca1 activity, Homver, as it arpears from experimental research
T, 7 gnd from the data of writers, e can btoct among the rough forms
" reces with increased biochemical activity insofar as it concerns the
©= living mass, the facility of oxidation, formation of ferments and
: i anciowtzcs etc, These forms of more intsnse activity have not been
P reveﬂlerd or examinirg a lerze number of initial smooth stock.
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o 4)Sele ction of veluadble races for practice cen also ve
. -7 “realized oa the basis .of exterior rrorpholoncal character stics,
-~ which is an unquestionable interest in the selection of microorganisms,
‘ o It goes vthout saying that =fiter the seloction, one must proceed to

. . a larger study of tre metabolism of miero .es,




